Introduction
Paracylophanes are serving as excellent donating systems for charge-transfer (CT) complexation comparable to classical aromatic compounds, and it has been proven that this behavior is mainly due to the presence of transannular electronic interactions between the two benzene rings in the cyclophane molecule. [1] [2] [3] In recent years we reported on the synthesis of some interesting new heterocyclic systems by CT-complexation between simple heterocycles as electron donors and various π-acceptors. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] In 1993 Mourad et al 14 Recently, we have furthermore succeeded to construct a variety of poorly investigated types of heterocyclic compounds such as pleiadenes and perimidines, by the reaction of 1,8-diaminonaphthalene with selected π-acceptors.
15
In the light of these promising results we turned our attention to 4,13-diamino- [ However, only one amino group of 1 participated in the reaction, in which one equivalent of HCN was eliminated to give the adduct 8 (Scheme 1). This could be rationalized in terms of the stability of the mono-substituted product 8, due to the intramolecular hydrogen bond which is further substantiated from the down field shift of the NH group (δ = 11.20), as well as, the ν max of this group at 3438-3355 cm -1 . Another interesting future of 1 was observed when it was subjected to react with 1,4-naphtho-and benzoquinones 4, 5, and 6 to give mono-and di-substituted products. Of particular interest is the formation of the reaction products 10, 12 and 14, in which the two hydrogen atoms of the same amino group are replaced by two electron acceptor molecules. Surprisingly, the highly sterically hindered reaction products 10, 12 and 14 are formed rather than the products expected by substitution of only one hydrogen atom in both amino groups in 1 by an electron acceptor molecule. The attack of the two molecules of the acceptor at the same nitrogen atom to give compounds 10, 12 and 14 rather than forming compound 15 may be rationalized in terms of the stability of the resonance structures 17-19 ( Figure 1 ). It is evident that in structure 16, the two positively charged nitrogen atoms are located in a pseudo-geminal position so they are so close to each to make this alternative adduct instable because of electronic repulsion. On the other hand, in structures 18 and 19, the lone pair of electrons on the di-substituted nitrogen atom enters into conjugation with the two-quinone moieties. 
Figure 1
Consequently this nitrogen atom becomes highly positively charged and the resulting structure is stabilized due to the location of the free amino group with its lone pair just opposite of the positive charge generating a new donor-acceptor interaction.
The structures of the mono-substituted products 9, 11 and 13 are fully supported by this analytical and spectroscopic data. Besides the signals due to the aromatic protons in the paracyclophane and naphthoquinone moieties, their 1 H NMR spectra are characterized by the presence of two broad bands in the range of δ = 9.90-11.00 and 3.50-3.70, assigned to the NH and NH 2 groups respectively. The 13 C NMR spectra are also in agreement with the proposed structures. Furthermore, mass spectra and elemental analyses give strong evidence for the molecular formula of the reaction products. Of great significance in the structural proof of the disubstituted products 10, 12 and 14 are their 1 H NMR spectral data, that revealed, besides signals due to the aromatic and methylene protons, a broad singlet in the range of δ = 3.70-3.93 assignable to the NH 2 groups. Besides the 1 H NMR spectra of compounds 10, 12 and 14, these structures were further substantiated by means of 13 C NMR, mass spectra as well as elemental analysis.
In conclusion, the results described in this paper reveal for the first time that structurally novel adducts are formed when one of the components in these CT-complexes has a [2.2]paracyclophane structure. The solvent was concentrated and the residue was applied to PLC using toluene as the eluent. Whereas compounds 7 and 8, appeared as the only separated zones, for adducts 9-14, two zones were obtained, the mono-substituted derivative was moving faster than the di-substituted one.
The following Table summarizes the reaction conditions for the reaction of 1 with 2-6 and the CT-absorption maxima for their CT-complexes. 
